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ABSTRACT 



Secondary- level technology programs in Hong Kong, Singapore, 
South Korea, and Taiwan (also known as the "Four Little Dragons") were 
compared by using a methodology incorporating four stages: description, 
interpretation, juxtaposition, and comparison. It was discovered that, in all 
four countries, technology education is required for all students in the 
lower secondary grades (grades 7-9) and offered on an elective basis to 
students in the upper secondary grades (grades 10-12) . A trend toward 
increasing incorporation of information technology into technology education 
was noted in all four countries. Emphasis on higher-order thinking skills and 
the role of problem solving in the design process also appeared to be 
increasing in all four countries. Among the common problems faced by all four 
countries in the implementation of technology education were the following: 
lack of qualified teachers and adequate equipment; insufficient financial 
support and teaching hours; and out-of-date curricula. More dialogue among 
technology educators from Hong Kong, Singapore, South Korea, and Taiwan is 
necessary. All four countries' chances of fostering technology education are 
good provided they engage in ongoing and systematic curriculum development 
and effective professional supervision. (MN) 
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Abstract 

In order to promote our understanding of international technology education ( also 
called industrial arts, design and technology, etc. ) and find ways to improve 
technology education in the Republic of China on Taiwan (henceforth, called Taiwan), 
this study compared secondary-school-level technology education in the following 
Asian “Four Little Dragons”— Hong Kong, Singapore, South Korea, and Taiwan. G. Z. 
F. Beready‘s four-stage comparative approach (description-interpretation- 
juxtaposition-comparison) was utilized, and the following four main aspects of 
technology education programs in the four countries/entities were compared: the 
macro context, educational context, status quo and features. The following 
conclusions were drawn: (1) Technology education is prescribed in the national 
curriculum. (2) Information technology is increasingly being incorporated into 
technology education. (3) The major trend in technology education programs is the 
focus on the design process. (4) Some common problems faced by the Four Little 
Dragons in the implementation of technology education. Along with the other three 
Little Dragons, Taiwan has good potential to foster technology education provided 
that there is ongoing and systematic curriculum development as well as effective 
professional supervision. 

Introduction and Purpose 

In oriental cultures, the dragon is an imaginary animal representing power and 
good fortune. For example, the Chinese' societies in Hong Kong, mainland China, 
Singapore, Taiwan, etc. have used 12 terrestrial branches in their lunar calendar for a 
long time. The 12 terrestrial branches are represented by 12 animals of the Chinese 
zodiac in the following order: rat, ox, tiger, hare, dragon, snake, horse, sheep, monkey, 
rooster, dog, and pig. The year of the dragon comes every 12 years, such as 1976, 
1988, and 2000. Many Chinese people like their children to be bom in the year of the 
dragon. This leads to the fact that the birth rate increases in each year of the dragon. 

Along with Hong Kong, Singapore, and South Korea, Taiwan is known as one of 
the Asian Four Little Dragons (or Four Dragons of East Asia), which are well-known 
for their high rates of economical growth. Through hard work and a willingness to 
leam, the people of Taiwan hope to turn the island into a technological island serving 
as an Asia-Pacific regional operations hub. Also affected by Asia‘s financial crisis, 
Taiwan’s financial and economic health has been quite good so far. For example, at 
the beginning of 1998, Taiwan leads a grouping of 12 Asian countries/entities in the 
quality of its macroeconomic poUcy-making (Central News Agency, 1998). 

In order to promote our understanding of international technology education and 
find ways to improve technology education in Taiwan, technology educators in 
Taiwan should investigate technology education in Taiwan’s neighboring coimtries. 
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Thus, a comparison of the secondary-school-level technology education programs in 
the four little dragons (henceforth, called this comparison) was completed and is 
reported in this paper. 

Conceptual Framework of This Comparison 
A technology education program may not be separated from its macro and 
educational contexts, and should center around a curriculum. As shown in Figure 1, 
the main program themes compared are as follows: 

1. Macro context — ^political, economical and social background. 

2. Educational context — schooling system. 

3. Status quo — centering around current official/formal/written curricula of 
technology education in public secondary schools. 

4. Features — major characteristics, problems and trends in technology education 
curricula. 




Figme 1 . Main program themes compared. 

Procedures and Methods 

According to G. Z. F. Bereday‘s four-stage comparative methodology (see Figure 
2) (Bereday, 1966; Jones, 1973), an area study comprises the first two stages and a 
comparative study consists of all four stages. Thus, this comparison was composed of 
four country-specific area studies which led to a comparative study. 

1. Description 2. Interpretation"^ 3. Juxtaposition 4. Comparison 
Area Study H 

^ Comparative Study ^ 

Figure 2 . G. Z. F. Bereday’s fom-stage comparative methodology. 

Employing G. Z. F. Bereday’s four-stage comparative methodology, country- 
specific information was collected through literature review, interviews and visitation. 
In addition, the 1997 International Conference on Technology Education in the Asia- 
Pacific Region (ICTE‘97)^ was held in Taipei, Taiwan, April 23-26, 1997. Some of 
the ICTE’97 participants served as resource persons for this comparison. 

Findings and Conclusions 

A comparison of the basic data of the Four Little Dragons is presented in Table 1. 
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A comparison of the structures the formal primary- and secondary-education systems 
in the Four Little Dragons is shown in Figure 3 and briefly introduced following 
Fig. 3. 
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Table 1. (continued) 





Hong Kong 
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Taiwan 
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(SN) 


(KS) 


(TW) 


GDP per capita 
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Sources: Bray, 1994; CIA, 1997; Shin, 1994; Yeoh, 1994. 
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Hong Kong (HK) 

Every child in Hong Kong begins six-year primary education (P1-P6) at the age 
of six. Beyond primary education, secondary schools offer a five-year course (S1-S5) 
in a broad range of academic subjects leading to the Hong Kong Certificate of 
Education Examination (HKCEE), which is equivalent to the GCSE in the U.K.- 
Candidates for the HKCEE may enter a two -year sixth form course (S6-S7) leading 
to the Advanced Level Examination to prepare for admission to higher education 
institutes (Bray, 1994). The majority of secondary schools are grammar schools. . 
Suggested curriculum time allocation for grammar schools is: languages, 35-40%; 
mathematics & science, 20-25%; humanities, 15-20%; cultural, practical & technical, 
15-20%; and other learning activities, 5%(Wan & Lam, 1997). 

The Curriculum Development Council (CDC) in the Education Department 
advises on curriculum at the preschool, primary, and secondary levels as well as 
special education. Taking the CDC’s advice, most grammar schools offer design and 
technology (D&T) in junior secondary classes (SI -S3). According to the present 
“Syllabus for Design & Technology (Form I -M)”, which was published by the CDC 

inl983, the aim of junior-secondary D&T is to develop students’ awareness of the 
challenge of technology and the ability to realize its promise. The aim of the present 
senior-secondary (S4-S5) D&T curriculum, revised in 1996, is to encourage students 
to explore and apply modem technological knowledge and skills, including computer- 
aided design (CAD), in producing artifacts or systems, and to respond to change in an 
age of rapid technological advancement (Wan & Lam, 1997). Emphasizing personal 
development and students’ experiences through exploration and practical activities, 
the content areas of the junior-and senior-secondary D&T curricula are those listed in 
Table 2. 

According to Wan and Lam (1997), at the junior secondary level, experiential 
learning areas such as the “exploration of material” and “manipulation of tools” are 
emphasized while at the senior secondary level, more time is spent on “materials 
processing” and “industrial processes.” In addition, the following three D&T trends 
can be identified: (1) academically-oriented subjects, (2) updating of the curriculum, 
and (3) incorporation of information technology. 




i 
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Table 2. Secondary- school D & T Curricula in Hong Kong 



Junior secondary 

(Sl-SAlLe,^Gradjs_7_-_9) 

1 . Pre-requisite knowledge leading to 
design, exploration of materials (22 
periods), design fundamentals (8 periods) 

2. Technological studies (22 periods) 

3. Actual design process 

4. Analytical & critical studies (8 periods) 

5. Communication techniques 



Senior secondary 

IS4j_S5; he.. Grades 10 and. 1 1). 

1. Design (35 periods) 

2. Materials and materials processing (75 
periods) 

3. Engineering systems (35 periods) 

4. Project work: small project (45 periods), 
exam, projects ( 50 periods) 



Note: 1. The time allocation prescribed for junior secondary is calculated on a one - 
year basis while that prescribed for senior secondary is calculated on a two - 
year basis. 

2. Every period is 40 minutes long on average. 

Source: Wan & Lam, 1997. 

Singapore ( SN) 

Every child in Singapore is required to receive six years of primary education 
and at least four years of secondary education. Primary education is structured in two 
stages : foundation and orientation. The foundation stages (Grades 1-4 ) emphasizes 
basic literacy and numercy. Pupils at the orientation stages (Grades 5 and 6) are 
streamed into the following three language streams: EMI (English and mother tongue 
as first languages), EM2 (English as first and mother tongue as second language), or 
EM3 (English as first language and mother tongue for oral proficiency). At the end of 
Grade 6, pupils take a national placement examination called the Primary School 
Leaving Examination (PSLE). According to their performance on the PSLE, pupils 
are admitted to the special, express, normal (academic), or normal (technical) course. 
The special course is designed for the top 10% of the students who are academically 
excellent and competent in language learning. About 50% of secondary-school 
students go into the express course. Normal (academic) course students (about 20- 
25%) and normal ( technical) course students ( about 10-15%) are allowed an addition 
fifth year before they qualify to take the General Certificate of Education (GCE) O- 
level examination because they are less academically able than express course 

O 

students. The former (academic) students enroll in academic courses while the latter 
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(technical) students, who are the lowest academically, enroll in technical courses. 
Students completing four years of studies in the normal course (academic or technical) 
take the qualifying GCE N-level examination. Those who succeed in this examination 
are allowed to proceed for the fifth year in the normal course. At the end of either five 
years of normal or four years of special or express course studies, the students take the 
common GCE 0-level examination (Yeoh, 1994). 

The Curriculum Planning and Development Division (CPDD) in the Ministry of 
Education (MOE) is responsible for ongoing review and systematic revision of the 
national curriculum as well as the subject-specific multimedia package for schools. 
According to the approved subjects syllabuses, the present secondary technology 
education curricular titles are those shown in Table 3. 



Table 3. Secondary-school Technology Education Curricula Singapore 



Level 


Normal (technical) 


Special, Express and 
Normal (academic) 


Lower secondary 


Technical Studies (TS) 


Design & Technology (D&T) 


(Grades 7 and 8) 


(Compulsory examination 


(Compulsory examination 




subject; two periods/week) 


subject; two periods/week) 


Upper secondary 


TS or D&T*(Elective 


D&T (Elective examination 


(Grades 9 and 10) 


examination subject) 


subject) 



*Those who have design potential are allowed to take D&T. 



As shown in Table 3, D&T prepare pupils for living and working in a 
technological world. It helps pupils to recognize the need for new or modified systems, 
and than gives pupils the capacity and confidence to design, make and evaluate these 
products and systems for themselves. In D&T, pupils are taught the design process 
and have the opportunity to work with multi-material, particularly, wood, metal and 
plastics, to enable them to acquire knowledge of a range of materials and to develop 
manipulative technical skills to realize solutions to design programs. Designed for 
normal (technical) course students, TS has been specially tailored to equip pupils with 
a level of functional proficiency to pursue post-secondary industrial and engineering- 
biased courses at Institute of Technical Education. Compared to D&T, TS has an 
emphasis on practical work, the development of psychomotor skills and the 
acquisition of work attitudes (Tang, 1995). Obviously, streamed curricula may be the 
main characteristic of technology education in Singapore. 

South Korea (KS) 

In South Korea, both elementary and secoMary education last for six years. 
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Secondary education is composed of three years in middle school and three years in 
high school. High schools are mainly divided into general (academic) high schools 
and vocational high schools. Almost all of the specific details of school curricula are 
determined by the Ministry of Education (MOE). Based on the present secondary- 
school curricula revised in 1992, the secondary-school technology education curricula 
is shown in Table 4. 



Table 4. 



Secondary-school Technology Education Curricula in South Korea. 



Level 


Subject Title 


Time allocation 


Middle 


Technology & Industry 


Grade 7: one hour /week 


(Grades 7-9) 




Grades 8 and 9: two hours/ 
week 


High (Grades 


1. Technology (8), 2. Home Economics (8), 


Each high school selects 


10-12) 


3. Agriculture (6), 4. Industry (6), 


two (or one ) subjects 




5. Commerce (6), 6. Fishery (6), 


among the nine subjects 




7. Housekeeping (6), 8. Information Industry (6), 
9. Career & Vocation (6) 


shown to the left. 



Source; Kim, 1997. 



Both the middle-and high-school curricula are undergoing revision. Middle 
schools will use the new curriculum in 2001 while high schools will do so in 2002. In 
the new curricula: (1) students in middle schools will study the integrated subjects of 
technology and home economics ( two hours/week for 7th graders and three 
hours/week for 8th and 9th graders ); (2) 10th graders in high schools will study the 
integrated subjects of technology and home economics (three hours/week) as in 
middle school while 1 1th and 12th graders will choose from among the following six 
subjects; information society and computers (4 units), agricultural science (6 units), 
industrial technology (6 units), business administration (6 units), ocean science (6 
units), and home economics (6 units) (Kim, 1997). 

Taiwan (TW) 

The present school system in Taiwan is based upon the 6-3-3 system; six years in 
elementary school, three years in junior high school (JHS), three years in senior high 
school (SHS) or senior vocational school (SVS). Curriculum standards for each school 
level are determined and promulgated by the Ministry of Education (MOE), and each 
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school’s curriculum is planned and authorized textbooks are edited on the basis of the 
national curriculum standard. Secondary - school technology education is prescribed 
in curriculum standard; however, the newly-revised junior-high-school and senior- 
high-school curriculum standards went or will go into effect in the 1997 and 1999 
school years, respectively. Based on the present and new curriculum standards, the 
main subjects of technology education can be summarized as shown in Table 5. In 
addition, some elective courses related to technology education are recommended in 
both the junior-high and senior-high curriculum standards. Compared to I A, LT is 
more systematic and design-oriented with an emphasis on gender equity. 

Table 5. 



Secondary-school Technology Education Curricula in Taiwan. . 



Level 


Present Title and Synopsis 


New Title and Synopsis 


Junior 


Industrial Arts 


Living Technology 


high 


-All students are required to select 


-All students are required to take 


(Grades 


“Industrial Arts” (lA) or “Home 


“Home Economics & Living 


7-9) 


Economics” (HE). 

-LA consists of two hours/week or 
about 216 hoiurs in three years. 
-LA consists of 13 domains. 


Technology” (HE&LT), two 
hours/week. 

-LT in HE&LT consists of one 
hour/week or about 108 hours in 
three years. 

-LT includes 4 domains. 


Senior 


Industrial Arts 


Living Technology 


high 


-All students in grades 10 and 1 1 are 


-All students in grades 10 and 1 1 are 


(Grades 


required to take LA or HE, but 


required to take HE&LT, two 


10-12) 


schools commonly assign boys to 
LA programs. 

-Two hours/week or about 144 hoiurs 
in two years. 

-LA consists of five domains. 


hours/week. 

-LT in HE&LT consists of one 
hour/week or about 72 hours in two 
years. 

-LT includes four domains, which are the 
same as those in junior-high-school LT. 



Soiurce: Lee, 1997. 



Based on the above description and a further cross-country / entity comparison, 
at least the following four conclusions can be drawn: 

1. Technology education is prescribed in the national curriculum. 

All four countries/entities have uniform school curricula. All of them require 
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lower-secondary-school students to receive technology education and offer upper- 
secondary-school students elective technology curricula. Additionally, both South 
Korea and Taiwan require students to receive technology education in the earlier 
grades at the upper-secondary level. 

2. Information technology is being increasingly incorporated into technology 
education. 

The computer is the most significant technological invention of the 20th centiiry. 
It is found that serious effort has been made to incorporate the components of 
information technology into the technology education curricula in the four 
countries/entities. 

3. The major trend in these technology education programs is a focus on the design 
process. 

Higher-order thinking or the intellectual process is being increasingly emphasized 
in the technology education curricula in the four countries/entities. That is, the 
design/problem-solving/procedural process is being increasingly incorporated into 
the contents of technology education. 

4. Some common problems faced by the Four Little Dragons in the implementation 
of technology education. 

The lack of qualified teachers and adequate equipment, insufficient financial 
support and teaching hours, and out-of-date curricula were found the common 
problems faced by these four countries/entities in the implementation of 
technology education programs. 

Implications 

In addition to the conclusions presented above, at least the following two 
implications can found: 

1. There should be more dialogue among technology educators from the Four Little 
Dragons. 

This comparison found that there is little communication among technology 
educator representing the Four Little Dragons. There should be more dialogue in 
the future. 

2. Taiwan has a good chance to foster its technology education. 

Along with the other three Little Dragons, Taiwan, where technology education 
programs are required for Grades 7-11, has good potential to foster technology 
education provided that there is ongoing and systematic curriculiun development 
as well as effective professional supervision. 
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Footnotes 

'In the Chinese language, Chinese (^A, pronounced hwaren in Chinese) does 
not simply represent the people of mainland China. That is, Chinese here refers to 
those people, such as most Taiwanese and Singaporeans, whose ancestors were from 
mainland China along with the people who live in mainland China. 

^During the conference, the Constitution of ICTE was signed by representatives 
from the following seven technology education associations or societies:- the Japanese 

^ r> 

-- o 
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Society of Technology Education (JSTE), Japan; Technology Education New Zealand, 
New Zealand; the Korean Institute of Industrial Educators (KIIE), the Republic of 
Korea; the Chinese Industrial Arts Education Association (CIAEA), Taiwan, R.O.C.; 
the Technology Education Federation of Australia (TEFA), Australia; the 
International Technology Education Association (ITEA), U.S.A.; the Hong Kong 
Association for Design and Technology, Hong Kong. According to this Constitution, 
ICTE is a professional group which normally holds a biennial conference to promote 
communication and academic exchange. ICTE‘99 will be organized by KIIE and held 
in Korea in 1999. 

^Percentage of the population 15 years of age and above that has attended school 
(1995 est.). 
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